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PREFACE 



5ftis report is unfortunately, but truly an unfinished agenda. The 
Horic reported represents the preliminary test of the application of the 
«hple«to«{^rt instruction concept i^ich our beloved colleague Brandon fi« 
Sndth had deyelope Brandon *s untimely death causedall who were asso- 
ciated with him in his role as Director of the Mnhesota Research sm^ 
Development Center for Vocati^ Education to reflect oh the many 
lessons that we were taught as a result of his commitment to research 
relative to vocational education. 

He are thankful and iri debt to Jeaiiette paihes who graciously 
accepted the difficult task of writing this ripbrt^ ihile it is_a dif- 
ficult, task tb_prepare reports for research- that- one. conceptualized and 
directed^ it is a tremendous task to write a report for a project that 
one entered as a project assistant. Jeanette ims asked to prepare a 
report that reflected Brandon's thinking and work ori this application 
project. The reader must recognize that technical prbblemssuch as 
balance in the reviw of literature result fro 
history- of the project as it was documented primarily^ 
Unfortunately! the many subtle facts not recorded^ but in Brandon's 
memory are lost. We elected not to project what Brandon thought or did 
when Jeanette prepared this report. 

We hope that this report fairly represents the Brandon Smith that 
we were fortunate to know. 

Gary Leske 
Interim Director 
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ABSTRACT 



The purposes this es^loratory study were to develop arid Intro- 
duce a means of simplifying Instruction In postsecphdary vocatlbnal 
teobhical programs and Identify related patterns of student achle^^ 
^mt^ retention ih a program^ mtd transf^ of lea^ Student _ 

diaracteristlcs such as reading abillty and learning style were also 
assessed in order to determine the degree to which they Influenced the 
outcomes. It mis believed that, given the increasingly technical 
nature of su^ect matter in vp students would bene- 

fit from instruetiohalprbcedures. t eoheeptual structure 

e^licit and related ^rticul or topics to prior learnings • 

this could be particularly important if the reading ability or 
iecur*nihg style of students reflected a need for additional referents* 

Students and teachers asspciated with the practical nursing and 
autP/ truck maihtehahce repair programs at one pbstsecbhdary institute 
in Blmesb^ participate procedures. were_co^ 

in two phases^ (a) plamlng and develop^ assessment and 

impiemimtation. The investigator worked cooperatively throu^out the 
study with administrators and instructors to develop a graphic means 
of deplctlj^ program cphtjnt. As this eyolyedi the reading ability 
and field ihdepehdehbe/depehdehc^ students were assessed using the 
reading scales of the California Achlev^ and the Hidden. _ 

Figures Test ^ respectively. Instructors utilized the jrtiole-to--p^t 
methodology in accordance with their personal teaching style through- 
out the study* 



The data related to student assessment were analyzed. using 
descriptive statistics i_ Correlations based on Pearson *s_r and 
regression procedures were to determine relationships ofthestu- 
dent ^aracteristics and criterion measures of achievement , retention 
in program, and transfer of learning. Findings reflected the predomi- 
nance of a field dependent learning style and reading ability 
appropriate fpr grade level in most cases. Significant cPrrelatiPns 
ammg the variables were hot bbhsisteht throughout the sectlb 
involved; reading ability and learning style^s^ s<^e correspon- 
dence in several sections » but no patterns Merged. Grades and 
learning style were not related. Regression analysis showed a similar 
lack of cohgruence; learning style made a significant contribution to 
transfer of learnihg in Pne health sectiPh and tp achievement in phe 
truck sebtiohi. Most bf the students cbmpleted the prbgrams s^ 
fully, however « Instructors* perceptions of treatment (whole-tb- 
part instruction) were that it did contribute to student success. 

Further study appears warranted on the basis of the investiga- 
tibhi particularly in regard to (a) alternative ways pf cohductihg 
wbble-tb-part ihstructibn for students with specific learning charac- 
teristics, and_(b) effects that implementing a whble-tb-part approach 
had on staff development. 
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eiuiptir I. 
INfRbDUCTION 

NATURE OF THE PROBLEM 

As new technologies continue to make dram&tic changes in jobs addressed by 
civilian and military training programs, the systems involved appear increas- 
ingly more complex and overwhelming to the prospective learner. The training 
process is complicated by the many different diiaensibhs learners must consider; 
these include factors such as the continual develoimieht of hew applications of 
technology the emergence of new concepts with related terminology and tech- 
niques , and the relationship of innovations to existing approaches or con- 
ditions « The rapidity and scope of technological change makes comprehending the 
subject matter a constant challenge. 

When confronted with this situation, students are likely to experience dif- 
ficulties in completing a training program successfully and in trahsferrihg the 
knowledge /jaihed in that program to ah occupational setting. Specific units or 
skills aay hot be perceived as being directly related to the broad purposes of 
the program or the problem-solving situations found oh the job. If such 
fragmentation occurs, the learner's uhderstahdihg of the total program content 
may be distorted* The knowledge of interrelationships which is crucial to 
achievement in an instructional prograv* or effective performance oh a job may 
not be adequately developed. In particular^ problems that are systemic in 
nature are difficult to identify and resolve with any clear sense of the sub- 
sequent effects. 
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SIGNIFICANCE OF THE PROBLEM 

Although educational progranis at all levels are affected by technolbglcai 
cheiigai the Impact is accentuated in vocational technical instruction, the heed 
to provide timely and appropriate curricula is especially important in occupa* 
tiohai areas that are incorporating technological advances into their service 
functions. In such situations , the viability of the program depends heavily oh 
the ability of those ihvolved to assi^late ihd syhtheslze new information as it 
appears oh the scehe. Studehts IpAio are unable to develop this understanding are 
not likely to be successful in accommodating the ongoing expansion of knowledge 
in their field of work. 

the growing diversity of the student population in vocational programs also 
makes the choice of an instructional approach especially critical. Ah expanding 
adult population will be looking toward retraining oppbrttahities as s^e bccupa- 
ttohs decline ih importance ahd others take their place; increasing cultural and 
ethnic pluralism will mean that a more heterogeneous mix of persons will be 
enrolling in training programs; and the expectation that a relatively low pro* 
portion of total jobs will be ih the hi^iy techhicai, skilled occupations 
suggests that competitioh will be keen for those few positions. Vdcatic^ial 
instructors will need—perhaps more than ever before-- ihstructiohal approaches 
that are sensitive to a broad spectrtam of learher characteristics. 

it seemed hecessary, then, given the growing sophistication of technology, 
that students be helped to simplify the perceived complexities of various 
systems. Consequently^ a study was designed to develop and ihtroduce a method 
of structuring and processihg cohteht that could accomplish the goal of simpli- 
fication. 



PURPOSE OF "mi STUDY 

The m^of purposes of tlie stvHy were bo Ci) develop and introduce a means to 
simplify instrtaction tn the pbstsecbndary inooational technical programs of prac- 
tical nursing and auto/truck maintenance repair ^ and (b) identify related pat- 
terns of student achievement^ retention in a program , and transier of learning. 
In addition, because it was recopiized that student characteristics such as 
reading ability and learning style could influence the outcomes of the instruc- 
tional approach used, it seemed important to determine the nature of these fac- 
tors alsb# 

in order to accomplish the purposes, the following objectives were 
addressed: 

Objective 1: Are vocatibhal students more field independent or dependent in 
learning style? 



Objective 2: Are vocational students above or below average in readings 
ability? 



Objective 3: Did the ihstructiohal approach improve student achievement and 
retention in the auto maintenance repair program? 

Objective Ui Did the instructiorml approac improve student acSiievement and 
retention in the truck maintenance repair program? 

Objective 5: Did the instructional approach improve student achievement, 
retention I and transfer of learning In the practical 
nursing prbjsram? 

It was ejcpected that, if £tn appropriate means of simplifying instruction 
were developed and utilized, more students would complete the program staccess- 
fully, the dropout rates would be reduced, and transfer of learning would be 
facilitated. It was also expected that student reading ability and learning 
style would influence these outcomes differentially, but that these differences 
would be minimized if the approach were effective. 
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BACKGROUND INFORMATION 



Development of an Instructional apprbaoh that would simplify the iearhihg 
of bbmplex systems necessitated study of a broad base of research related to 
learner characteristics and instructional approaches* It also required that a 
holistic perspective be utilized so that the resulting framework would be ah 
open one capable of accommodating contextual change* 

The fbllbwihg simmary focuses on selected ideas frcmi the research and 
theoretical framework that contributed to the study of alternative apprbaches tb 
vbcatibhal technical instruction* General ihfbrmatibh oh factors to consider 
when develbpihg ihstructibhal approaches is presented, rollowed more specific 
discussion of the importance of the structure of knowledge* Learning style 
rese arch on field independence/dependence is also reviewed ahd reading ability 
is briefly discussed* 

DEVELOPING AN INStRUGtlGNAL APPRQAGH 

Educational researchers have long sought tb identify cohtthgencies of 
learner characteristics ahd effective instruction, but Tew have attempted to 
develop a holistic model* Emphasis has been placed oii the study of specific 
attributes such as trait- treatment Interaction or cb^itlve style* However, a 
resent cbmp'^ehehslve review ahd synthesis of learning theory literature by Smith 
ahd eurrey (1983) drew eactensively on the work of Cronbach S Show (1969), 
Bruner (I960, 1966)^ Ausubel (1963* 1964), Schwab (1964), Briggs (1967), Miller 
(1956), ahd bthers as a basis for the development of a generic concept of 
iearhihg* Nine principles of learning were explicated as a result: (Smith, 
1983) 

5 
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1. Learners sure stimulus seeklng/respon^^^ Indlylduais 
without irtilch frustration I anxiety is ej^ected. 



2. Learners must use five senses to recelve/perceive stitauli* 

3* Learning may occur in formal/planned or in informal/unplanned 
settings. 

4» Learners must encode/decode assimilated stimuli/responses with 
those with which they are already fsmillar. 

5# Learners differ on the ^r which they can receive, encode/ 

decode and assimilate stimuli* 

6. Learners have a finite limit on the number of stimuli they can 
process at a time* 

7. Learners mustrespdhdto one or acombination of three forms of 
stimuli: ^active, iconic, or symbolic (written, spoken). 

8» Learners can more readily encode /decode and assimilate stimulus 
content with which they are already familiar. 

9. L^hers_ build their skills and knowledge in a cumulative 
manner based oh previously learned skills and knowledge. 

the resulting theoretical model for the design and management of technical 
programs is shown in Figure 1. 

Reflected is a two-part ihstructlbhal system, the first of which emphasizes 
the planning process and its components of learner readiness, structure of con- 
tent, goals and objectives, and instructional sequence, the second part^ that 
of implemehtatibh^ reflects variables related to individual learner differences 
in the rate^ f^quehcy, continuity, and practice of stimulus content; and the 
type and amount of reinforcement and feedback (Smith, 1983). the holistic frame- 
work of the model provides a basis for understanding the learner and for iden- 
tifying instructional approaches that would facilitate develo^^t of a 
conceptual structure. 

Conceptml structures for any field of learning typically are built or 
evolve through deduction, induction, or an interaction of the two approaches in 
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eitber a deliberate or intuitive way. tn vbeational education , Inductive models 
of instruction have predbmihated (Smith , 1984) , but there is a growing concern 
that this strategy may not help learners develop >anderstahdihg of the complex 
ihterrelatlbhships Ihvbived in technical cbhteht. Eacamination of learning 
theory suggests that the use of deductive approaches to make the structuk'e of 
knowledge more explicit may be more appropriate, particularly for learners with 
certain Ihfbrmisttloh-prbcesslng characteristics. Fbr example , if a structiu*e can 
be developed that Is based on content with which the learner is already familiar 

that is hi£^ly abstract » subsequent instruction in specific content areas 
that are subsimied in the structure may be mbre easily uhderstbbd (Smithy 1983). 

DiVELOPING A STRUCTURE OF KNOWLEDGE 

In a recent discussion of the cbghitive structure of technical khbwledge. 

Smith (1983) noted that cbf^itive psychbloglsts Ausubel (1963f 1964) Bruher 

(I96O9 1966), and curriculum and instruction theorists Schwab (1964), Lange 

(1964) y Scriven (1964), and firiggs (196?) have ^phaslzed the importance of the 

structure of khbwledge as a variable in instructional effectiveness « tet rela* 

tiveiy little attention has been given to the implications of what might be 

included in that structure. Spencer A. Ward of the National Institute of 

Educatibn spoke to this issue in a 1984 anthblogy bh the implications of 

toibwledge structure and use for synthesis and interpretation: 

Past studies of knowledge utillzatlpn have paid little attention 
or attention only at a superficial levels to the characteristics 
of kiibwled^ and tb the cbgnltive prbcesses ihvbived lh_l _ 
synthesis and use^ Siinilarly^ studies bf Imbwlod^ in cbpiitive 
science have paid little attention to the use of knowledge in 
dissemination, staff develoixnent, policymaking and other pragmatic 
attempts to use knowledge and improve practice (p. 11). 

Ward also compared the emergence bf a structure bf khbwledge with the 

concept of synthesis. He characterized ^adequate knowledge'* or '^adequate 

6 

EKLC 



synthesis** according to four criteria: (a) Inclttslyenesa . or the degree to 
which significant variables and interactions are addressed so that available 
data midces sense ^ (b) unequivocalness , or the use of terms in such a way that 
equivocal meanings are avoided, (c) practicality , so that there is guidance for 
practice, md id) consensus for the purpose of acceptability and relevance, (p. 
32} Activities identified as necessary to produce synthesis over time include 
interaction with e:q)erts as an tnitiai phase, study and review of literature^ 
deveio^ent of a framework and development of detail and implication, (p. 39) 
The change process was viewed by Ward as being complex, time cohsimihg, and dif- 
ficult. 

Nevertheless, Smith (1983) pointed out that theorists such as Lange (1964) 
and Scriven (1964) have developed structures of knowledge for mathematics, and 
social sciences^ respectively. In the vocational technical fields, however, 
few~if ahy~sttch frameworks have emerged. Smith saw the structure of knowledge 
in these fields as being based primarily on task analysis (Gagne^ 1964; 
Christal, 1970; Fryklund, 1943)~ah inductive procedure which, iftile helpful in 
identifying components of a particular skill or technique and in guiding 
training in the performance of such a task, was viewed by Smith as being ah 
insufficient methodology in and of itself for cbmprehehdihg the relationship of 
a task to the fmctibhihg of a whole syst^. Instructional approaches evolving 
from task analysis tend to guide learners in the performance of the simple to 
the complex (Gagne, 1965)^ but hot to view eadti task as being part of a more 
inclusive structure of knowledge (Shoemaker, 1967). 

The assumption that certain content is prerequisite to learning higher 
order concepts se^s intuitively logical and based oh sound principles of 
learning theory, but as Capra (1983) suggested, the world does not exist as 
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separate pieces. Rather , it is a system composed of elements working in harmony 
with one another* Learners trtid are e3Q>osed to only ^pieces "-^however "logical^ 
the sequence mi^t be-*-may consequently develop a different sense of the rela- 
tionships involved than if these were made es^iiclt throu^ depiction of the 
content as a structure of knowledge es^ected to be learned. This could be done 
thrbu^ the use of whole-to-part instruction i an approach which gives greater 
em^asis to deduction than does task analysis. 

Several authors (Gagne^ 1964; Christal^ 1970; Fryklund^ 1943) have 
discussed the use of task analysis as the basis for technical instruction 
(part-t6-wh6ie)y but fewer studies (Shoemstker, 1967; Brown, Zaynor, Berstein 
and Shoemaker, 1959) have systematically examined whole-to-part instruction in 
different technical areas. Other cognitive psychologists (Ausubelf 1963, 1964; 
BrmeVt 1960, 1966; Hiller, 1956; Schwab, 1964} have conducted research and 
developed theories which generally support the basic idea of whole-to-part 
instruction or what has been referred to as the functional context method of 
instruction. The method has been tested with the military, but it has not been 
tested in vocational education. 

eONSIDERING LEARNING GHARACTERIStlCS 

Among the many factors influencing the learning process are (a) the charac- 
teristic ways that the learner perceives, processes, and uses information (i.e., 
learning style) ^ and (b) the ability of the learner to comprehend the written 
symbols that give meaning to language. Individual differences related to both 
of these factors could be reflected in the outcomes of instruction designed to 
broaden the learner's perspective including and empHasizihg the abstract 
relationships of subject matter "parts." The following review describes one 
dimension of learning style and discusses reading ability. 
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Field Ihdepehdeht-Field Dependent Learning Styles. Although learning style 

is but one aspect of Individual differences that teachers must consider when 



planning Ihstructibhy it has attracted considerable interest on the part of 



researchers since study began more than 30 years ago. Defined as information 



processing habits which represent the learner's typical modes of perceiving, 
thinkingi remembering and probl«n solving'* (Claxtbh, 1978), at least nine 



characteristics of cognitive style, as it is sometimes called^ have evolved. 
(Messick, 1972, 1976; Kagen, 1970; Cawley, 1976) Included are diinenslons such 



as field independence/dependence (analytical versus global)^ scahhihg, breadth 
of eategdrlzihg, conceptual differentiation, complexity/simplicity, 
refiectivehess/impuisivity, leveling/ sharpening, flexibility and tolerance for 
unusual experiences. Of these drientatiohs^ the articulated (or analytical) 
versus the global (or relational) dlmehsibn has generated the Neatest amount of 
researcdi. Cawley, et al. (1976), summarized the early findings of Kagen and his 
associates in this re^rd: 

1. There are stable individual differences In cognitive functioning. 



2. There are blatant a^d individual differences in cognitive 
products (skills) among children of adequate I.Q. at 

any one age. 

3. There are qualitative differences in intellectual perform- 
ances among school age children and adults who have no 
organic deficit. 



^. There is consistency of cognitive style across learning 
situations. 

5. Cbghitive style is independent of intelligence. 

6. Aithou^ the tendency to analyze a stimulus into its 
differentiated components increases with age^ children and 
adults have a dear preference hierarchy with respect 

to the stimulus characteristics to which they initially 
attend, that_is_ the way in_whi^_ they process information. 
No matter what age, some people are splitters and some people 
are lumpers. 
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7« Ah.analytlc attitude Is related to Witklh*s hbtldn of field 
Independence j and a giobal^ralatlohai attitude is related to 
his notion of field dependence* 

8« Relational and analytic cognitive styles are mutually incompatible, 
tftieri the cognitive styles used between groups and individuals 
are mutually incompatible^ culture conflict is said to exist* 

9. fieiationai md ahaiy^^ 

organization appear to be developed and reinforced through 
socialization in shared^function or formally organized primary 
groups. 



10« People with mixed analytic and relatibhal responses have 
experience in both types of primary groups ^ 



11* Cognitive style will be affected by life style change. When 

the direction of change is frcxn shared^ function family membership 
to formally organized friendship groups ^ cognitive functioning 
is more like that of the polar relational. 



12. Research findings suggest that field embeddedness and a desire 
for social anbeddedness have reciprocal effects. 

13* People who know both types of cbhceptual styles and experience 
meanbership in both sharedr-fuhctloh and formal primary groups 
and make a_ choice of preferred style have mixed or conflicting 
skills, (pp. 102-3) 



Within the analytical-relational framework was the work done by Witkin 
and his associates (1973» 1977) on field independence- field dependence (FI-FD). 
This perceptual factor is reflected in the degree to which an individual's per- 
ceptions are influenced by a context or surrounding field. If perceptions are 
hi^ly influenced, the person is said to be field dependent; if they are rela- 
tively uninfluenced I the person is described as field independent. Findings 
associated with research on Fl-FD have been noted by Daines (1977). 

U _ Behavioral differences . The behavioral differences in FI-FD 

i*i^ reflect personality have been studied by Witkia (1972^^977). 
Field dependent persons tend to be more easily influenced than FI 
persons by the opinions of authority figures or role modelSj and rely 
heavily oh the opinions of others in their definition of self. 
Likewise^ they appear to be more sensitive to the ihterabtlohi between 
individuals in their environments Because of this they remember m6re_ 
clearly than FX pex?sons those messages which have a high social content, 
they are affected to a greater degree by praise or criticism. Their 
social skills are usually hi^ly developed i and consequently they often 
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beopme Involved in occupations: that requlra wltb people^ 

Field dependent persons find it more difficult to make^^oices reptrdlhg 
bceupatibhs thsm who are FI, and tend to move fr^ anaiyticaiiy 

oriented 9 less social vocations to those where they can work with and 
for people. 

In contrast 9 FI individuals make career choices earlier in life^ 
aid ehange thesej^dices less bfteSi than do the FDi Field independent 
persons favor the less social^ analytically orient as 
science 9 mathematics 9 br^ they can be found in 

the^alytlcal components of most vocations. Once an occupational 
choice is made 1^ an FI Individiml, it is rarely changed. In additlbiij 
PI persons appear to be more self^referenti they seem tb have a greater 
sense of separate identity as shown by the stability of their responses 
tmen askedztp givi a self descriptibh related to four situations 
(Witkih, 1972J 1973, Pi 28; and Messlck, 1972, p. 167). 



Certain factors (^interests and attitudes bave_ been aligned 
irtth Fi-FD. After completing studies of engineering studeritSj Arbuthnot 
and Gruenfeld (1969) contended that educ^tibnil^vbcatibhal inte^ 
can be predicted FI-FD as measured the RFT* Victor 0976) 
examined prbspecti mbtibhally disturbed children to 

ascertain their judgments^ and interpersonal- 

TOclal factors of their peers, it w^ that teachers idio were 

both FD and dogDatlc (relatively closed to new ideas) tended tb be 
viewed as less professionally competent. 

_ ____ The tendency to bet FI br„FD has impU mental health, 

for tmile Hessick (J 972) pointed out that no general relationships have 
been found between an individual • s cognitiye style and his/her socio- 
emotional adjustment or mental health (p. 107), Witkin believed 
that FI is the cognltii^ compbheht of a deeply engrained personality, 
syndrome (Kbgan, 1972). His studies of the form of the defens^ mechanics 
used when confronted. by conflict brstr^ type of es^ression 

of pathol^y show ttet there is a i^riance on these factors according 
to the co|piitive style of the individual. Articulated (Fl) persons 
tend to intellsoti^lize or isolate as defenses^ and their pathblbgies 

usually involve overcbntrpl or delusibhs. Global (FD3 subjectsare 

mbre likely tb deny or represSi_ahd_their pathology Is e^ressed throu^ 
dependence and related psychos^atic illness as well as hallucinations 
(Messlck, 1972)i Thus, the impact of any particular style extends to 
the realm of personality and colors one*s perception of life experiences. 

2. Relatlbnshiptb ability . The rilatiohahip of FI-FD to ihtel- 
ligehoe remains unclear, although trtiich 
are influenced by oheA^ ability to isolate items in context, there is a 
substantial overlapping with measured by traditional 

aptitude tests. In kogan*s summary of the work of several Investigatbrs 
on this issue (1972, pp. 250-1), a significant relationship betw 
and general intelligence W£^ hbted. Particularly correlations among 
analytic style=and mathematical abilities ^e described^ Witkin 
believed that FI-FD exists apart from general intelligence, and that any 
correlation with verbal comprehension mathematical or spatial skills 
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only indicates the tegree to Wbich„^5 ih^ permits him, 

br.ber to bvercbme embeddedness* ^^1^ proposed t^t_ it is a spatial 
property^ rather than analytical b^i^^ that: ^Viriaps the above 

components of inteili^nce* thus, ^ FI individual oould have an 
advantage when working with tasks /®^Uiring analyti*^! ability, but 
this does not necessarily indicate ^ ^uperibrity general intelligence • 
This is illustrated ^ Witkihls st^^V bf retarded chtldren_ in 60-80 
r^ge who were shown to be bh^y ^it^tiy beic?*' the average of 
their age in analytical abilities* 

If ^neral intelligence is vie^®^ as being potential adaptability 
tb the ehvlrbhrnenti it can be argu^^ that the advantage of one particuiai* 
style over thii other depends it^ Suitability f?^=^ given situatibhi For 
example, the FD ihdi^dual migit h?^ ^eater difficulty in driving a§ auto«- 
mobile through a heavy flow of i*en multi-'l^eg and interchanges are 

involved, but yet very competent understandi^ aind pacifying art irate 
customer in a supermarket on a busj' Afternoon* Tb® Pi individual mijiht 
function superbly when cK)nfrontingJ*5 incbme tax^ but be less patient 

in a committee meeting that was rut^ ^^bcraticaliy* 

- 3i Helatibhahlp tbnachteTOmehi j A^ievement Is associated with 
both Pi and FD cognitive styles, bU^ the orientatiPn_Varies for each| 
it also appears that the degree to witoh an individual 

pes sesses other 

wgnitive factors which interact wi^^ style is an Important in- 
fluence. Witkin (1972)^ in ihtegrpl^g the resulta of niSerbus 
studies which show the relatibnship FI-FS^to hi^ ichtevihg student^ 
in either a pa^ subject or ^?zl desipated Prof^sibnal area^ 

rad to persons already working in P^'^fesgions^ rep^^'ted that Fi indi- 
viduals tend to be found in anaiyti^l^si^iied area? engineering^ 
mathematics , mechanics j etc • Fiel^ „^^pendent indivi duals are more 
likely tb be successful in areas r^SUi^j^j^ interperspijal relations 
skills such as teaching, sbeial wor*^* efcOi- Of the ^Wo styles, FX 
is the most versatile in that Fl P^^^^bs can be successful ih typically 
FD-oriented occupations, idiereas tt)^ Reverse is not t^^a^ 

Certain combinatibns of cogniti^ style and verbal 
result ih pattirhs ifeich can also Pj^4ect individual ability and 
fuhctiohing^. The hbtatibn that cuJj^ally deprived i^^ 
have a ^cognitive split?* composed ^5 and low verbal comprehensibn 
suggests that a synergistic effect ?*®it result frcn Various combin- 
ations that could relate to achieveJn^t (Witkin, 1972^ pp. 10-15). This 
also could perhaps explain apparent ^^^itradictions whiQ^ a^^^ minifest 
i*ieh an individual selects ah anayti^^i aspect of a typioguy pD 
bccupatibh such as psychblbgy^ br vic^ versa. 



Ji. S e x d i ff erences . Whether c?r. liot consistent sej^ differences 
exist for a particular eo©iitivestyi^ remains unclear^ Cognitive 
style development is related to soci^tltgatibn^ a pfbee^s which may be 
different for girls br bbys. Witktn^ ( 1 972^ 1977)^saerted that sex 
differences in FI^FD are evident r ''^^ other repbrts ar^ inconsistent • 
The disagreement TOuid stem from-mj^-^^i cultural fi^to^g such as differ- 
ent e3q)ectations and opportunities males than f^^^alea, and from 
different child-rearing practices* ^^tkin^s studies have reported 
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a greater tendency toward FD In f »ales thaii In males despite 
cultural dlfferencii^ a cbnciuiloh similar to the findings -6f Kagaii, 
Moss and Sigel (1970| pp. 73-124) in tfeir ihvesti^tlons^o^ 
Malytic-desOTiptive^ itfMMtia^^ relational con- 

ceptual styles ^ ^ese orientations appear to be somewhat similar to 
Hitktn*s Fl^FD, in the sense that they differentiate degrees of 
analytical ability, in looking at the greater variability of responses 
for females, ^ig^m, et al also found that girls tead to give fewer 
analytic responses than boys. 

Heasur^imait of Fl-FD is accomplished throu^ assessing either axi individ- 
ual's ability to (a) position a rod within a luminous frame While seated in a 
darkened room (Rod and Frame Test-RFT), (b) position one's body in a chair 
within ah ehvirbhmeht that tilts (Body Adjustment Test-BAT) or (c) locate a 
simple figure within a more complex figure (Embedded Figures Test-EFT). 
Responses indirate the degree to which an individual may be more Fi or FD, since 
the dimension is cbhceptuaiized as being bipolar, on a continuum. Among the 
variations of the above test is the Hidden Figures Test (HFT-rorm Cf-1), a 
relatively difficult paper and pencil instrument bri£Eihaliy developed by French, 
EkstrcMi and Price (1963) and later revised (QcstrM, French, Harmond, Dermaii, 
1976)* Initially the test was desiffied for use with subjects in the 6th thrbup 
the I6th ©?ades, but the revision is for grades 8 throu|P^i 16. The task for ea^ 
item is to identify whl<^ one of five simple figures is hidden or embedded 
within a complex pattern. In addition to illustrated examples, there are two 
parts to the timed test, each with 16 items; the subject is allowed 10 minutes 

to complete each part. 

_ ^ ^ # 

The IffT purports to measure flexibility of closure, a factor which is 

defined as "the ability to hold a given visual percept or configuration in mind 

so as to disembed it from other well defined perceptual material»» (Ekstrom, et 

al, 1976, p. 19). A nough it is questionable whether or not fle3Cibility of 

closure and FI-FD are identical constructs, these measures are increasingly used 
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by Investljs^tbrs of Fi-FD due to ah apparent reiattohsfatp demonstrated th 
researbh. For example , the HFT has been shown to be related to Individual 
peformance on the EFT or the RFT. Welssehberg (1973) reported an approximate 
median correlation cbefflei^t of .51 when used with a variety of populations. 
Greater relationships were evident when males were the subjects. Despite the 
fact that the population included more groups of males than females and that the 
correlation coefficient was particulsu*ly low for one of the two fraaie ^oups, 
tfeissehberg concluded that .given iimitatiohs of time ^d money and the need 
to test large number of Ss at one timei the HFT, Cf-1 appears to be a reasonably 
efficient and effective ihstri^meht'' (p. 462). 

Norms for the HFT, Cf-1 are based on an wpubllshed study of 300 males and 
330 females in the 11th and 12th grades. The data are shown below as published 
the Educational Testing Service (Ekstromy et al., ISITB, p. 11). 

Meaa S^B^ Reitabiilty Sample 
15.8 7.4 .82 males 

14.2 6.6 .80 females 

Data compiled by other investi^tors reflects variances in administrative proce- 
dures. Davis (1967) found a range of 1.00-37.00 using a cdrrectloh factor for 
scoring, and deteraihed the mean for 310 male hi^ s^ool seniors to be 18.59 
when subjects were allotted 15 minutes to complete each part. Frederick (1968) 
used Bart 1 of the HFT to study 256 sixth, eic^th, and tenth graders. Twelve 
minutes were allowed for completion, and work on each item ms paced. Scores 
showed a mean of 5.75 with a standard deviation of 2.60. Hoyt*s reliability was 
.496. Persons who scored 6 or above were considered to be significantly 
ahaiirtlcal. Weissenberg cites data compiled by Gruenfeld (unpublished study ^ 
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1972| cited lii Welssenberg^ 1973> p. ^$2) Which indicated that ihdividoals tiho 
have a total score of 15 or above bh the Gf-1 invariably are scored as FI oh 
the RFf « It ms also noted that the reverse is not true, for individiaals 
rated FI on the RFT do not always score bh the IffT. 

Reading Ability, one bf the most frequently used and accepted forms 
of presenting stimuitas content to learners is throu^ symbols or language , 
i.e, the written word, textbooks, manuals, charts and graphs are cdmmbh 
resources in technical programs. However^ in brder for symbolic stimuli to 
be used effectively^ learners must be able to receive, encode, decode, and 
assimilate them in a meaningful way. If these processes are disrupted, the 
information will not be retained and made available for use in subsequent 
learning tasks. Bbilahd and Ko^si^wa (1980) have credited the "vastly 
superior variability and flexibility of human behavior** as ccHoiMLred to 
the behavior of other species to the ability tb acquire symbolic represehtatlohs 
bf external events ip. 378). Once these symbolic representations are developed, 
they become major factors in areas of functioning such as perceptions, 
problem solving, and motivation. Consequently, the degree tb which they are 
valuable to ah individual depends oh their accuracy and the effici^cy with 
vrtiich they are developed. Studies of success in problem solving have 
consistently shown that a key factor is the ability of the learner to decode 
the language in which a prbbl^ is stated (Hudgihs, 1977, pp. 243). 

Assessment of reading prowess can be accomplished throu^ the completion of 
various standardized instruments. One extensively used measure is the reading 
component of the Calif brhia Achievement tests (CAT). The CAT ras first devel- 
oped in 193^ and most recently revised in 1977* Forms are available which 
measure adiievement of students in reading, mathematics, spelling, and language 
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from kindergarten through twelfth grade. Two tests are Ihcliaded In the CAT*s 
odhtent area of reading: voeatelary and eompr^enslon. The vbcabuim*y test cbh- 
tains 3Q Itos. Students are asked to identify similar meanings, opposite 
meanings, and the meaning of multimeaning words according to context. The 
compr^ensicxi test obhtaihs 40 items requiring the reading of a i^iety of 
material to measmni skills in literal, interpretive, and criticail comprehension, 
fm mtmites is allowed for the completion of the first test (vocabulary) and 35 
for the second (comprehension). Norms are available for eohvertlhg a raw score 
to grade equivalent, scale scbre^ percentile rank, and stanihe. For es^ple, a 
raw score of 40 out of a total possible of 70 would refect a grade equivalent of 
11.0 (Form D). 

SUMMARY 

The preceding discussion briefly reviewed several aspects that were 
foundational to the study of whble-tb-part Ihstructibn In vbcattbnal technical 
programs: factors that influence learning and two special cases of learner 
characteristics^^learning style and reading ability. The importance of a struc- 
ture of knowledge was specificalljr addressed as it relates to learning technical 
content. 
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PROCEDURE 

RATIONALE 

The review of research related to the importance of a structare of know- 
ledge suggested that an e^^licit frame of reference would aid in the conceptual 
developm«it of the learner, nierefore, a whole-to-part instructional approach 
supplemented with detailed task analysis appeared to offer a possible solution 
to the problem of simplifying technical complexities in the content of post- 
secondary training programs. In this approach, each cbmpbheht part of a content 
area is systematically described as it relates to the overall conceptual struc- 
ture. Basically deductive in nature, irt»ole-to-part teaching gives the learner 
an opportunity to gain a sense of the scope and relationships involved in the 
"whole" before moving to detailed, more in-depth study of a "part." It also 
permits the abstraction of content to general levels that are more likely to be 
familiar to the learner, thus providing a bridge ffdis the known to the unknown. 

A basic premise of the study^ therefore, was that utilizing a whole-to-part 
framework could have the effect of simplifying the complex conceptual structure 
tmderlying the ftroffrsm for the student. The following assumptions provided a 
theoretical foundation Tor the research: 

1. Individuals have some finite number of concepts that they can remember 
at a timei 

2. Eadi subject matter field has an implicit structure of skilis and 
knowledge which can be made graphically explicit to learners. 

3. Making the structures of knowledge ejcplicit to learners makes learning 
"look" easier i 

H. Explicit structures of knowledge facilitate initial learning, reten- 
tion, and transfer. 
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5. The process of encoding, decodlngi and assimilating tasks and 
knowledges Is facilitated providing a structure of task/khowledges 
functionally related to some total systan of component i 

6. Tbe structure of Imowledge enhances learner readiness and ease of 
understanding. 

7 . The structure of a discipline/fieid can be translated into goals and 
objectii^s and placed into a hierarchical sequence for instruction i 

Given the above premise and assumptions, it se^ed necessary to determine 
ufaether the structure used in or^mizing the content would be particularly 
important to learners trtio characteristically e3q>eri^ce and process inforaation 
in certain ways. For example, field independent ^d field dependent students 
may respond differently to the degree and explicitness of structure in a 
learning situation. It seemed possible that ah individual mifi^t develop the 
oompetence heeded to accomplish a given task, yet not be able to comprehend the 
relationship of that task to the functioning of a whole system or to a similar 
one. Because of this possibility, task analysis was viewed as a necessary, but 
insufficiait methbdblbar for desipiihg the technical instruction of relatively 
naive learners first enrolling in a training program. In fact, it wa!i believed 
that presenting each task within a technical field separately to the learner 
without making the larger^ more subsuming context of the total system es^licit 
csbuld be counterproductive to effective teclinleal instruction. Vhat appeared to 
be needed was a systematic way in which content in various technical train^ hg 
programs could be graphically structured so that it could (a) become more famil- 
iar to the learner and (b) be more easily related to the larger system or 
structure, theoretically this would enhance the process of encoding, decoding, 
and assimilating hew material tasks with those learned previously, as well as 
facilitate initial learning, retention in the programs, and transferability of 
skills and knowledges. 
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POPULATION SAMPLE 

%e popalatlon for this pilot study consisted of students and teac ars par-* 
ticipating in three programs at one postsecdndary area vocational techhicai 
institute in Southern Hihhesbta. A purposive selection of prograis at tiiat 
location was made to assure contrast of subject matter and to maximiae possible 
dtffer^ces in the characteristics of students. Included were two sections of 
practical nursing , two of truck mechanics , and four of auto maiht^aiahce and 
repisiir. Table 1 reports the distribution of participants in the various 
programs* 

Table 1 

Prop^amSy teachers , s^d Students Who Participated Throu^out the Study 



Prpgriai and 
Group Number 


Teachers (N) 


Students (N) 


Health (1) 


7 


29 


Health (2) 


(7) 


18 


Truck (3) 




20 


Truck <4) 




11 


Auto (5) 




19 


Auto (6) 




19 


Auto (7) 




18 


Auto <8) 




17 


total 


13 


151 



All students and teachers within the prograns agreed to participate In the 

study. Thirteen teachers were involved. Data reflecting the characteristics 
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jLiid achievement of 151 students from throughout the eight sections were included 
in the final analysis of the sttady. 

PROCEDURES 

The study was conducted in two major ftoases: (a) plahhihg and development 
and ib) assessment and impiem^tation. throughout the study, the approach used 
was to work cooperatively with administrators and instructors to accomplish the 
project goals. It was recognized that the process of cbhceptualizihg«-«br recoh- 
eepttmlizing — the content structure of a program would require esctehsive es^mina- 
tion, clarification 9 reflection, and consensus on the part of all concerned* 
Because of this need, it was also recognized that flexibility would be important 
to the completion of the project. It would be difficult to predict, for 
example, a realistic time schedule or to specify common instructional proce-> 
dures. The unique cohtributibhs and styles of the instructors involved were 
accepted as part of the framework of the study. 

During the first piiase, the investi^tor met with the administrators and 
instructors of these vocational programs to discuss the purpose of the research 
project and the characteristics of irtiole-to-part instruction. Subsequent 
meetings were held with participating staff to identify relevant content for 
each subject area, and to seek input and advice regarding ways that the tech« 
hlcal content, goals and objectives mij^t be {^ai^ically conceptualized and 
displayed to students* The latter aspect was critical because a chart or graph 
format ims detemined to be the way that the conceptual structure would be 
ebmmuhicated to students • The investigator *s role in the construction of the 
charts was to ass];st in the clarification of meaning and organization of the 
categories or topica named. Responsibility for final preparation of the charts 
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was also assumed by the Investlpitor* 

The prbcediare resulted In the develdment of one large 2' x 3* chart 
depicting the content of the truck ^d auto progr^s, and a series of six 
2* X 3' charts with similar information for the health program. The charts were 
subject to bhgbihg review and critique by the staff involved i The charts^ 
toother with their use in the classra^, constituted the treatment in the three 
respective programs. Appendix A includes the charts develoj^d throughout the 
study. 

The second phase befi^h with the assessm^t of the stc^ent ^aracteristics 
of reading ability and field independence/dependence. This was accomplished by 
administering the reading scales of the California Achievement Test^ Level 19* 
Fora and the Ridden Figures Test — 6f-1. Both instruments were completed by 
students in group testing situations and administered according to publishers* 
specifications. Feedback re^rding the reading test score and grade equivalency 
was later provided to instructors , and throu^ them to their students as 
requested. Scores on the HFT were not disseminated, however, since the instru<^ 
ment was not designed for counseling purposes. 

Implcsmehtatibn of lAble-to-part instruction also ensued at this time. 
Students in the health occupations program and the truck and auto mechanics 
program were given x 11" copies of the larger charts to use as references 
and study guides i The larger charts were displayed in the respective classrooms 
of the three programs as a visual reminder to students. The instructors were 
encouraged to refer to them regularly in their lectures br discussions with stu- 
dents, but they were hot required to follow a specified procedure In their use. 
fhrou^out the semester of implanentation, the investigator was available for 
consultation as necessary. Several meetings were held with participating staff 
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to ebmmunlcate and interpret test results , review content of the charts, and 
address prbblons or questions. 

DATA ANALYSIS 

the deveibpm^tai hatiire of the study indicated a need for descriptive data 
that could serve as baseline information for more in-depth research. Because 
the population consisted of intact ^oups of students who were hot randomly 
selected 9 a modified quasi -es^erim^tal covariance desi^ guided the 
data collection and analysis in the study so that individual learner differences 
cbiild be i>btehtially controlled. The ebvariates were the reading test scores oh 
' the California Abhievement Tests and the scores oh the Hidden Figures test. 
Criterion measures were (a) final grades in the respective programs, (b) number 
of students dropping the program^ and (c) test of transfer for students in the 
health proi^am. No comparable test of transfer was available for students in 
the truck or auto mechanics program, table ? shows the design matrix 
illustrating the relationship of the covariates and criterion measures. 

table 2 

Research Design 

Health Truck Auto 

rn w 133 n»T W) w m m 

California Yl Yl Yl Yl Yl Yl Yl Yl 

Reading Test 

and Y2 Y2 

Hidden Figures 

Test Y3 Y3 Y3 Y3 Y3 Y3 Y3 Y3 



Yl = Achievement 

Y2 s Transfer 

Y3 s Retention Rate 
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Descriptive data were gathered oh each of the variisibles. Simple frequency 
distributions were used to describe the field indepehdehce-depehdehce charac- 
teristics of students, reading scores were Interpreted as grade equivalencies i 
and cbrrelatlbhs of these two factors with the measures of achievement, transfer 
of learning, md retention in the program were the bases for determining the 
relationships Influencing performance In the programs. Multiple regression as 
applied 1^ the SPSS statistical program was used to analyze the cohtrlbutlohs 
made by each variable. 

SUMMARY 

students and teadiers associated with the practical nursing and auto/truck 
maintenance repair programs at one postsecondary institute In Minnesota par-* 
tlclpated In the study. Procedures were conducted In two jdiases: (a) planning 
and development and (b) assessment and impieoentation. In the first phase, the 
investigator worked cooperatively with administrators and teachers to depict 
program content In the form of a chart and plan Its use; In the second pMse, 
the reading ability and field Indepehdehce/depehdehce of students were assessed 
using the Calif orhia Achievem^t Test and the Hidden Figures test. Data related 
to student characteristics were analyzed using descriptive statistics. 
Cbrrelatloh and regression procedures were used to determlhe relationships 
among the variables. 
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FINDINGS AND CONCLUSIONS 

the purpose of the study which was addressed by data collection and sta- 
tistical analysis concerned the Identification of patterns of student achieve- 
ment , retention in a pro-am, and transfer of iearhlngr ^d the study of viays in 
which these patterns were Influenced by or related to a field independent or 
field dependent learning style and reading ability. The means and standard 
deviations of learning style , reading ability , and achievement are discussed In 
this section I followed by a summary of findings related specifically to the 
objectives. Conclusions associated with each of the findings are also dis- 
cussed* 

GHARACf iRISneS OF THE GROUPS 

Descriptive data cbhcerhihg the characteristics of the students in each 
section were ^thered for the independent variables and the achievement measure 
of grades in the course. These are displayed in table 3* table 3 illustrates 
that each of the sections in all programs compiled a mean score above the 
possible midpoint of the vocabulary test, achieving the mean of at least 17*26 
on a 30 point scale. Comprehension score means ranged from 21.16 to 29«6l of a 
possible 40 points 9 with total reading score means movihg from a low of 39.0 to 
52,94 of 70 points. Oh the Hidden Figures test, performance was lowest oh Part 
if with scores averaging from 2,48 to 5,36; averages increased in all sections 
oh the second part^ with the low-high range being 3*69 to 7*78, All total HFT 
averages were wlthlh the rahge of field depehdehce as determlhed by a score 
under 15, but at least three sections were of relatively low field dependence. 
Achievement measures were not comparable across program areas , but four to five 
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V ■ 

f Means and Standard Deviation of Variables by Program 



Nfrti 


flKibuliri 


_ _._ _» 

Cnprchiniten iNdlni 

. Totil 

1 50 — ^ 


jjn-i 


1 

m 

1 


HFT-II 


HFT-mtt 


lOilCIENPff 


liilth (1) 




.19 


22.90 


5.61 


2i.l1 


6.12 


51.21 


11.44 


2.40 


2.29 


3.69 


3.62 


6.17 


5.29 


56.09 


0.06 


RmIUi U) 


11 


.12 


23.33 




29.61 


4.71 


52.94 


1.01 


3.44 


2.63 


6.0 


3.93 


9.41 


6.02 


53.06 


1.36 


Tniel (3) 


2f 


.n 


11.29 


i.lS 


25.43 


6.53 


42.H 


10.76 


4.90 


2.61 


5.43 


2.90 


10.33 


4.79 


62.10 


7.60 


friiel (1) 

r 


11 


.0? 


tf.M 


5.11 


21.12 


5.71 


41.(15 


10.42 


5.36 


3.35 


6.9i 


3.73 


12.27 


6.74 


07.16 


7.70 


.* 

litem 


19 


.13 


11.37 


5.13 


21.16 


1.22 


39.00 


10.35 


5.05 


2.93 


7.53 


4.19 


12.50 


6.20 


02.43 


7.01 


file (i) 


If 


.13 


17.21 


9.33 


22.63 


16.65 


39.09 


11.96 


3.47 


3.41 


5.16 


4.39 


1.63 


7.57 


16.11 


6.11 


lili(7) 


11 


.12 


20.01 


0.16 


26.72 


10.11 


46.76 


ii.H 


4.70 


2.6b 


7.76 


3.25 


12.56 


5.07 


66.94 


9.a 


lite (i) 




.ii 


19.11 


6.06 


25.21 


7.00 


11.11 


12.43 


4.15 


2.62 


6.10 


3.59 


10.02 


5.59 


12.94 


11.74 


iliiiM Pesilbit 




30.00 




40.00 




70.00 




16.00 




16.00 




32.00 
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point differences emerged within programs. 

Hheii the data related to individual sections ^thlii the three programs were 
examihed, variations in diaracteristics were evident. For example » the two 
health program sections had the highest mean scores in vocabulary and total 
reading score on the California Achievement Test; l>oth were ranked in the top 
three on the comprehehsioh test. On the other hand, one of the health sections 
had the lowest mean on the Hidden Figures Test, signifying that this was the 
most field dependent group. The other health section was somewhat less so, but 
still highly field dependent. The reading ability of students in the two truck 
sections showed more contrast, with one section ranking third in total reading 
score (second in comprehension) and the other ranking sixths In both cases, 
pBrfbrmahce oh the comprehehsioh test was hi^er than on the vocabulary portion. 
The auto program sections refle:^ted the greatest differences: two sections 
ranked lowest in the total group on total reading score, yet one of these sec- 
tions ranked hlgjiest In field independence and the other was second bluest in 
field dependence. The other two showed mid-ranges (ranking of fourth and fifth) 
in total reading score; the section ranking fourth was the second hi^est in 
field independence and the other could be described as mid-range within the 
total pro-am. 

Althou^ distinctions were not made in the analysis^ part of the variabi- 
lity in the auto section scores could be attributed to the ^oportioh of stu- 
dents frtib — because they were part of a group of refugees just beginning to be 
familiar with the language and educational system— e3g)eriehced difficulty with 
the CAT. Perceptual ability, rather than language, was the focus of the HFT. 
the ihstriment used figure grounds as a basis for testing, so bias was more 
likely to have been reduced on the assessment of learning style. Given the 



28 

32 

EKLC 



student characteristics described above , fabWever, instructors of the imrious 
sections wouid face sboewfaat different chalittges in implementing a whole-to- 
part instructional approacAi. 

The most homogeneous ^oup insofar as reading ability was concerned was the 
class designated health (2), and the most heterogeneous were two sections in 
the auto program (6 and 7). Likewise, truck (3J was the most homogeneous in 
learning style, and auto (6) the most heterogeneous. Auto (6) was the most 
variable. 

FINDINGS ASSOCIATED WITH THE OBJECTIVES 

Five objectives fwrnulated as questions addressed the purpose of the study. 
The findings and conclusions associated with each of the objectives are reported 
below. 

Objective 1: Are vocational students more field dependent or 
independent in learning style? 

According to the performance of students on the Hidden Figures Test, the 
majority were identified as field dependent learners. Of the 151 students par- 
ticipating in the f:\nal analysis, 3^ were described as field independent. Most 
of these scores fell in the low ranges of field independence. The remainder 
were field dependent in learning style, although the scores reflected moderate 
to low ranges of field dependence for many of the students. This indicates that 
a substantial number of the participants were in the range of Fi-FD that is most 
problemmatic in terms of predicting subsequent effects. For example, this range 
could embody a flekibiiity of style that is different than that of more extreme 
orientations. It is of interest^ too^ that all Sections increased their mean 
performance between Part I and II of the HFT. In making determinations of 




teaching style , a conservative standard was used in designating a particular 
score (In this casei 15 of a possible 32 points) as the basis for differen- 
tiating between the bipolar characteristics of FI-FD. 

The range of HPT scores for each section is illustrated in Table 4. 

Conclusions drawn from the literature in FI-FD indicate that field indepen- 
dent learners tend to heed less structtire and are able to develop their own 
psycboiogicai structtare of knowledge with relatively few guides or aids. On the 
other hand, field dependent learners tend to need more structure because they 
are influenced by the context and envlrbhmeht to a heater degree. Thus, the 
structure I goals, and objectives of instruction need to be made more es^licit 
for them. Since most students tested were field dependent learners, the use of 
the recbhceptualizedy hi^ly structured diagrams was determined to be ah 
appropriate treatm^t to help develop and integrate an understanding of the con- 
tent of their respective technical program » 

Objective 2: Are vbcatlbhal students above or below average in taras of 
reading ability? 

the reading sections of the California Achievement Te^t were administered 
to the students to ascertain status of reading ability. Scores were then 
interpreted as grade equivalencies using the Norms tables provided by the 
publisher, table 5 illustrates the performance of each section of students on 
the CAT using a frequency dlstrlbutibn relative to grade level. 

A majority of students tested at the 12.0 grade reading level or above. 
Only a few students were below grade 10 and of those who were, most were indivl*« 
duals who had difficulty reading and speaking the English language. Oh this 
basis, it would hot be expected that comprehension or vocabulary problems would 
affect the learning of most of the students continuing in the program. 
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Table 4 

Frequency Bistributlon of I^T Scores 



Health 
(1) 



Health 
(2) 



(3) 



(1) 



Aato 



Aato 

46) 



Auto 

47) 



(b) 



iii 
I 

iii 
I 

iifii 
I 

IB 

iiiiiii 
If 



i 

iii 

11 

I 

I 

I 

i 

ill 

i 



I 

II 



i 
f 

•ill 

I 
I 

11 

i 

i 

ii 
I 



II 



II 



I 

i 



III 
II 



i 

ii 

i 

I 



III 
II 

i 
I 



1 
II 



I 
I 

I 

11 
I 

i 

III 

i 
I 



c 
I 



I 
I 

•i 



III 
II 



I 

II 
II 



II 



FD 



III 

i 
I 

1 
i 

II 

II 
|i 
II 
i 



Table 5 

Frequency Distribution of CAT Scores Reiated to Grade Eqdiviiencies by Program 
Area 



Grade Health Health Truck Truck Auto Auto Auto Auto 

Equivalent (1) (2) (3) (4) (5) (6) (7) (8) 



2*0 - 


2«8 


0 


0 


e 


e 


b 


b 


'i 


b 


2.9 - 


3.7 


0 


0 


0 


b 


b 


2 


0 


1 


3.8 - 


4.6 


b 


b 


6 


b 


6 


0 


1 


0 


U.7 - 


5.5 


0 


0 


1 




b 


b 


b 


b 


9.6 - 


6.4 


0 


b 


0 


b 


i 


0 


1 


b 


6.5 - 


7.3 


1 


0 


b 


b 


b 


0 


0 


0 


7.4 - 


8.3 


0 


0 


1 


6 


4 


2 


b 


b 


8*i| - 


9.2 


2 


b 


1 


1 


2 


b 


0 


1 


9.3 - 


10.1 


1 


0 


3 


2 


4 


2 


2 


2 


10.2 - 


11.0 


1 


3 


3 


6 


b 


4 


1 


5 


11*1 - 


11.9 


4 


6 


2 


2 


2 


2 


2 


b 


12.0 - 


12.8 


0 


3 


i 


b 


i 


« 

1 


6 


6 


12.9 




io 


13 


9 


6 


5 


6 


16 


8 


N s 




29 


19 


21 


11 


19 


19 


18 


17 



Objective 3: Was the treatment offective in improving achievement and 
retention in the auto mechanics progam? 

Objective 4: Was the treatment effective in improving achievement and 
retention in the truck program? 

Objective 5: Was the treatment effective in improving the achievement, 
transfer of learning, and retention in the health program? 

The assessment of treatment effectiveness was based on three factors: 
student achievement, transfer of learning, and retention in the prograie 



However 9 the data collected regarding these factors varied scxnewhat thrbu^- 
out tbe programa because of the distinctive nature of the subject matter , 
differences in the structure of the pro-ams , and availability of convenient 
measm*es. A^ievroent measurements were based on grades of the students as 
these were described in Table 3* Transfer of Learning ifas assessed only for 
students in the health prbgrains; here the measure used was perforaance on a form 
of the State Board Ebc^nation published by the National League for Nursing and 
administered by the program instructors* Comparable measures were libt available 
for the other program areas. Retention in the program determinations were based 
on informatim provided by the instructors in the program , data lAiich also 
reflected failures and transfers as well as dropouts. 

Of the three measures , the retention data was most diffietalt to assess. 
Table 6 describes rou^ly the confi^ation of prbp*am attrition as reported* 
It should be noted , however , that the sections are not necessarily comparable. 

A summary of the retention data shows that 47 students were enrolled in the 
health program. Of this group, four failed the pro-am. in addition , ?A others 
had withdrawn earlier for personal reasons not related to the program (e.g. ^ 
change of career goal, drugs » marriage » etc.). Thirty- two students enrolled in 
the truck program; four dropped but or transferred before cbmpletihg it. The 
auto mechanics program had 73 students , of which ten dropped or transferred. 
Only one student failed the program. 

Cbrrelatibhal analysis tasing Pearson's r revealed minimal correspondence 
among the variables, fable 7 summarizes the statistically significant rela- 
tionships identified among the variables studied fbr specific sections. In 
addition tb those listed » expected relationships between test components 
(e.g., vocabulM-y, comprehension, and total reading score; HFT-1, HFT-2, and 
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emerged^ these reflected the internal consistency of the Instruments » 
report of these analyses is included in Appendix B. 
Table 6 

Betttttoh in the Proj^ao Estimates 



Report dropouts^ 
Program failures and transfers 



Health (1) 


4 


Health (2) 


21a 


Truck (3) 


4 


Truck 


b 


Auto (5) 


2 


Auto (6) 


3 


Auto (7) 


1 


Auto (8) 


M 



•Thls_ reflects at triti on - f rom^ the_ beginning_ enrollment 
of that group of students ^ The dropouts resulted from 
personal problems and career change. Ei^teen members 
continued in the advanced class. 

As shotpfh in Table significant relationships of the ^riables did not 
mearea consistently across sections. In sections (6) and (8), which were both 
auto mechanics classes ^ and in section (4), a truck mechanics class, field inde- 
pendent learning style and reading ability were moderately related. Section 
(3)9 also ah auto class » showed a relationship between field dependence and 
reading ability. Grades » the measure of achievement , were hot related to 
learning style , but were moderately related to either vocabulary , comprehension, 
or both in three sections 1(5), (7), (8)]. An exception was truck section (4); 
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A complete 
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bere there Was a moderately strong negative relationship, there were no signif- 
t^t relationships between the HFT-scores and grades. 

Table 7 

Significant ebrrelaSions of Test Scores as Related to Prograi Sections^ 



Vocabulary 



HFT-1 
(1) .3956» 

(3) -.ms* 

(8) .7278»»» 



KFT-2 HFT-Total 
(1) .4245* 



(8) .6296»» (8) .745U»»« 



Grades 

(7) .5926M 

(8) .4321* 



Comprehension 



Reading Total 



(1) .3448» 
(4) .7693*»» 
(8) .6721»» 

(3) -.4108» 

(4) .6973*» 
(8) .7338»»« 



(1) .4593" (6) .40d4» 
(6) .4078* (6) .4106* 



(6) .4236» 
(8) .5260* 



(6) .4106* 
(8) .6817»»» 



(4) -.531t» 

(5) .3897* 
(7) .4941* 

(7) .5551** 



Grades 

(Achievement) 



*.05 level of significance 
. 01 level of significance 
•••.001 level of significance 

a Kufflbers in parenthesis refer to program section. 
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Regression malysls also revealed few hotabie findings. Appendix C con- 
tains data showing the proportion of variance accounted for using fiali and 
restricted restrldted recession models for each of the sections, A sununary of 
the siffiif leant findings from this analysis is reported in Table 8, 

Table 8 



Significant Findings: Proportion of Variance Accounted for Using Full and 
Restricted Regression Models 



Program R^ Full Model r2 Raduced Model Criterion F 

Health (1) ^655 ,392 (HFT-1) Transfer 3.287» 

Truck (4) .923 .655 (HFT-1) Grades 8.09*» 



•F^95(4,17)=2,96 
••^.95^3,7)=4.35 



In the health program^ cbhtributibhs of vocabulary, comprehension, and 
field dependence toward student achievem^t, retention in the program, and 
transfer of learning were examined. Table 8 shows that of these factors, only 
learning style made a significant impact, and this was the case in one section 
bhly. Transfer of learning was not a variable in the analysis of the auto and 
truck sections. On the other criteria, learning style influenced grades in one 
truck section. No one factor accounted for variance in grades or retention in 
the auto program. 

Because clear patterns of inter-variable relationships did hot emerge 
across sections i and because significant proportions of variances could be iden- 
tified in two cases only, it is hot possible to establish conclusive linkages 
between the whole-to-part instructional treatment and the measures of achieve- 
ment, retention, and transfer used in this pilot study. Reading ability and 
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learning style were reflected In some of the outcomes^ yet because the great 
majority of students completed the programs successfully (only five of this 
group failed) the treatment could be assumed to be effective. In the track and 
health programs, in particular, instructors attested to the contributions of the 
instructional approach and In the case of the truck program, attributed the hi^ 
retention rate to the use of the charts. On this basis, further study appears 
warranted* 

SUMMARY 

Analysis of the data on student characteristics of reading ability and 
learning style indicated that students in the practical nursing and auto/truck 
maintenance programs were p]?imarily field dependent in learning style and that 
most were capable of reading at grade level 12* Significant r^iiatiohships among 
the variables of learning style, reading ability, achievement, retention in the 
program or transfer of learning did not emerge consistently throughout the 
sections, although rea«£ihg ability and learning style did show some correspon- 
dence* Grades and learning style were not related* Regression analysis was 
similarly inconclusive* Most of the students completed the programs success- 
fully, however, and instructors indicated tl^t in their view this success was 
facilitated by the Instructional approach* 
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fMPUCATlONS 

The study of idiole-to-part instruction in this research suggested several 
different t^es of implications; two of the most evident relate to additional 
rese€u*ch and staff development. In the area of additional research . questions 
such as the following warrant further study: 

1. What other ways of coimnunicatihg whble-to-part relationships 

would be effective, and to what dei^ee? 
2« What specific uses of %diole-to-part frameworks are most effective? 
Should teachers use a conceptual model at a particular point in ah 
ihstructibhal strategy , and what factors should be considered when 
determihihg their use? 
3. What differences in opportunities exist when the individual charac- 
teristics of learners are considered in the use of the framework? For 
es^pie, if instruction ^phasizes ^ole-to-part relationships in a cer- 
tain way for field dependent learners , how does it affect the achieve- 
ment of fiexd independent learners? If whole-tb-part ihstructibh is 
effective when reading skills are adequate , idiat happens to individual 
learners whose skills are not fully developed? 

Also 9 the particular characteristics bf field dependence imply a 
different response in cooperative , individuaiiattc, or competitive 
situations. How do these instructional variables influence the achieve- 
ment , retention 9 and transfer bf learning of field independent or field 
dependent students in technical vocational programs? 
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At what degree of field Ihdepehdehce or dependence does ah 
Ihdi^dual present a different chall^ige to ah instructor using Whoie- 
to-part methodologies? Is there a range wherein one*s flexibility of 
strategy is maximized? What specific techniques in Whole-tb-part 
approaches are most appropriate for field dependent students in voca- 
tional programs? What techniques ar^ most appropriate for those who are 
in the mid-ranges of field dej>ehdehce or independence? 

in what ways can cultural differences be accomodated by whole-to- 
part instruction? 

Hhistt oorrespbhdihjs characteristics of teachers influence thei ins true- 
timal situation? Does the field independence-field dependence of 
teachers influence their use of media such as a chart when utilising 
lAible-tb-part approaches to learning? 
The study was not primarily concerned with questions related to staff devel- 
opment i but since one of the purposes of the study concerned the simplification 
of instruction^ implications can also be drawn in this area as a result of 
working with the ^ticipatihg instructors i 

1« the research and development process provided opportunities for staff to 
discuss the conception^ they held of their respective content areas ^ and 
to es^lore various mys of describing the structure to students* this 
appeared to result in a clarification of meaning and direction that was 
helpful to the instructors as wel] as the students^ for it made explicit 
the necessity of coordinating their approaches to communicating the 
intents of the program* It also helped them identify **gaps** or 
^overlaps,** as well as problem areas where student learning could be 
facilitated in dlff^eht ways* 




2. Undertaking a taak as difficult as oonceptual analysis of program con- 
tent is a <diallengihg intellectual and professional undertaking. It caii 
be as frustrating as it is rewarding. Nevertheless , the process 
appeared to encoiirage collegiality and to result in renewed interest iii 
the program. Different uses for the whble<^tb*part orientation began to 
ema*ge as the tase of the c&art as a discussion tooi for purposes such as 
recrui^enty guidance , placement r and evaluation were identified. For 
example, in the auto and truck prograiiis different career paths could be 
traced that would clearly reflect a pu*ticuiar depth and breadth of 
preparation. 

3. The study also appeared to stimulate interest in student characteristics 
such as learning style or competence in tesic skills, the feadibiiity 
of further assessment and study of these factors tms considered so that 
the instructional approach mi^t be adapted as necessary in the future. 

Although the study was essentially Introductory in nature , the implications 
that merged for fm*ther research and staff developm^t were interesting ones. 
Comparative data is needed to provide a verification of the assessments^ and the 
long-term implications of staff involvement in a project such as this need to be 
examined. 
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APPENDIX A: 
CHARTS FOR WHOLE-TO-PART INSTRUCTION 
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CAiito/TrwkMiiitMiiieiRipilrProgriiii) 




AirSinUi 



Auto/Truck ConipoRent SyBteml 



Poiif Pkiit Syitifli 



Power Trintmiiiibn Syitern 
(Drivi TrikO 




[Controi Sytttni nid mirni 



mm 



m mm 



mm 



(Hliriijiiiiij ( Hlrti/itlir ] ( linyrti 
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ROCHESTER A. V. T. L PRACTlCAt NURSiKlG PROGRAM CURRICULUM FRAMEWORK 




Chart 1 
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BUILdiNG BtdCKS TO BE ABLE TO UTILIZE THE NURSING PROCESS 
TO MEET THE BASIC NEEDS OF MAN IN ANY CARE SETTING 




Chart 2 
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THE NURSING PROCESS 





BODY SYSTEMS 



Chart 5 
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Nervous 
System 



Br«ln 

Spins I Cprd 



Ehdbcrins 
System 



PRultary 
THyrold - 
PcraUifrrdfd 
Adr«n«l 
IsMinds of 

JLihgtrhans 
8*x Qiandt 




Sensory System 




E«r« 










Respiratory 

Systeni_ 




NOM 

Wiirynjc 

U«fynx_ 

TrochM 

BroncM 

Lungs 







OigestKre 
System 




MPuth 

PancrMs 
Esopliasus 

Stofiiicti 

Appendix 
Livsr 

Osllblsddcr 







Urihsry 
System 




Urstsrs 

Urinsry 

Bladdsr 
UrstVs 







Circuistory 
System 




HMft 
Stood 

VOflftOlS 

LympfioHc 

lUOMlft 

Lymph nodoo 
Sptoon 







Muscolo-Skeletal 




Sonoo 


_ System 




JOihta 




Muocloo 





BODY SYSTEMS AND ORGANS COMPRISING THEM 

Chart 6 
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CONCEPTUAL FRAMEWORK 




APPENDIX B: 
CORRELATION ANALYSES 
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S9 



Selatioiisliip of LwMntStyle (flFT-Iotal Score) and 
Specific Soopohent Test Scores Program 



Prograi 


T" 


Vocabulary 


CoDiprehensioii 


Reading Total 


HFT-1 


HFT-2 


Health (1j 
Health U) 


18 












Iruck (3) 


20 


•.3133 


-.2663 


•i3232 


.8221«" 


.8775H 


Mc (4) 


11 


.3620 


-.0029 


.1700 


.1803 


.9566« 


tuto (5) 


19 


.2506 


.1614 


.2180 


.8ib2«« 


.9121" 


Into (6) 


19 


.3772 


.W« 


^41961 


.9636»" 


.978211 


tuto (7) 


16 


.21161 


.1489 


.1997 


.8262«" 


.8919" 


tuto (8) 


17 


.7I1541H 


.5643" 


.6817»« 


.8611"' 


.9287H1 



* Sipificant at .05 
w Sipiificant at .01 
M» Significant at .001 



ERIC 
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Reiationsblp of Reading Total Score aiid 
Specific Component Test Scores by Progran 



frogru 


il 


Vocabulary 


CoBprehension 


HFT-I 


HFI.2 


HFT-Total 


itUtii (i) 
BnltliU) 


29 
18 












fnek (3) 


2i) 


.8763»" 


.91157111 


•.4106* 


•.1613 


•.3232 


Track W) 


il 


i9159"» 


i9515«" 


.5973" 


.0332 


.1700 


Into (5) 


19 


.M39HI 


.8855»M 


.153s 


.21119 


.2169 


iito (6) 


19 


.9I|)I|HI 


.9553"' 


*3673 




.<ll0ii 

• • I WW 

t 


liitd (7) 


is 


.9692M' 




.0503 


.2917 


.i997 


iutoiS) 


17 


.91133111 


.9578»» 


.7338'" 


.5260' 


*6817»m' 



* significant at .05 
M SigBlfKant at ,01 
I** Significant at .001 
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?' 

*i ' 
J, 




Eelatl( 
Spedfii 


inihip of CoBprehcni 
i Cdoipboent Test Sc( 


lion Score and 
)re3 by Prograo 






fji.. 

frogram 


jj 


Vc(abiiiary 


Reading Total 


HFI-I 


liFT.2 


fT-Total 


ism (1) 

1 

I;. 


29 


.8133'» 




i3i«8« 


.1593" 




/ ; 

Inith (2) 


18 


,8312111 




.1591 


.0941 




l<uek(3) 


20 


.7035»» 


.9'I57«" 


-.3286 


..H13 


-.2663 


TlwIcCl) 


11 


i7«85" 


.9515«»« 


.7693" 


-.1201 


-.0029 


liitbIS) 


19 




.8855"' 


.1607 


.1262 


,i6iii 


into (6) 


19 


.7996«" 


.9553"» 


.3650 


.1076» 


.lOOll* 


Itttot?) 


18 


.8931»w 


.976'1'w 


-.0025 


.2436 


.1489 


fiito (6) 


11 


.808l»»« 


.9578«" 


.6721" 


.3882 


.5643" 


* Signifiont at .05 
*> Significant at .01 
■*« Significant at .001 
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. Relationship of Vocabiitiry Score and 
Specific Conponeht Test Scores by Prograo 







Coopreo 










Frbgrai 


ii 


iienaion 


Reading Total 


HFT-I 


HFT-I 


iiFT-totat 


ittlthdj 


29 


.81331M 




.3956» 


.w 




iBHitb (2) 


iii 


.8312111 




.0922 


.1555 




Ihek (3) 


20 


i7G35«« 


.8963«" 


-.1|'I99« 


-.1598 


•.3133 


thiek 


ii 


.71185111 


.9i59»» 


.;ini 


,m 


.3620 


into (S) 


19 


.3208 


.6839«M 


.1173 


.3033 


.2606 


lyfo (6) 


19 


.7996"» 


.9ljjl|lii 


.3298 


.3971' 


i37?2 


im (?) 


18 


.893i"» 


.9692»" 


.1077 


.3297 


,2ii6i 


tugo (j) 


i? 


.8081«« 


.91133111 


.7278M1 


.6296" 





:» Significant at .D5 
V Sipificant at .01 
»»» Significant at .001 
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Reia^bhship of Grades and Specific 
Conponent Test Scores by Program 





Voeabiiiary 


CoiDpreiiehsioii 


Reading total 


fT-i 


HFT-2 


HFT-Total 


;tolth(j) 29 


.1093 


.1669 




-.0287 


-.0982 




Health (2) 18 


.1717 


.3007 




.3033 


-.1856 




Traek(3} 2D 


-.0816 


.1205 


- 

.03?B 


m 


.1450 


- 

.3089 


Irucic (<i) ii 


-.0135 


..53i2« 


-.3185 


..7229" 


.5045 


.1897 


iuto (5) 19 


-.0707 


.3897' 


.2227 


.2663 


.0838 


.1826 


lutb (6) 19 


.0063 


.0680 


.01113 


.2001 


.0945 


.m 


iuto (7) i8 


.5926" 


.Il9ll1« 


.5551" 


.2844 


.0773 


.1995 


iuto (8) 17 


.il321« 


.3186 


.3901 


.1252 


-.0398 


.0332 



* Significant at .05 
^« Sipicant at .01 
»" Significant at .001 
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HUSSION ANALYSES 
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ppoporfcidti of Variance Accounted fcir Using : 
Fuii and Restricted Regression Hodels for Health (1) PrograiB 



FuU Model 



Seduced Model- 
Vocabulary 



Reduced Model- 
Comprehension 



Reduced Model 
llFT-1 



Reduced Model - 
HFT-2 



12 



.067 



.066 



.037 



.067 



.037 



Drop 



.001 



F 



.030 



.000 



.030 



.200 



.000 



.200 



Criteria 



Retention 



Transfer 



B2 



.761 



.71/ 



.761 



.719 



.752 



Droj) 



.Oiij 



.000 



.012 



.009 



«2 



Droj) 



.785 



.655 



.605 



.050 



.000 



.650 



.005 



.050 



.214 



.392 



.263 



3.287 



(•: 



.225 



.515 



.110 



1.375 



Seneral Equation y : a t bj voc 'f b2 coup + 63 HFT-I * bi| ijFt-2 

t*Jrj5(1,1?)=2.96 

N:29 
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Proportion of Variance Accounted for Using 
Fiiii and Restricted Ilegression Models for Health (2) Program 





Criteria 




trades 




ietentt^^ 


Transfer 






Drop^ 




— ft 


Drop 


1 , 

l=:i 


_«_ 






Full Model 


.427 












.139 






fieduced Hbdel-- 


.426 


.001 


.0075 








.367 


.072 


.391 


Vocabulary 


















Beduced Model-- 


.411 


.016 


.1212 








i4^1 


.008 

• WW 


.04^ 


Cdnprebension 


















Muced Model — 


.149 


.278 


2.106 








.398 


.041 


.217 


iffT-l 


















Hiduced Model -- 


.172 


.255 


1.931 








.373 


.666 


.358 : 


HFT-2 


















General Equation 


y ' 


a i bj voc + bg coDp 1 


t}3 HFM 


^bi| HF' 









Since there «ere so drops or failures, there uas no variance to be reported. 



•Fjj("l,12)=3.26 
•*f95(3,13)»3.1i 

litis 
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Prbpbrtio^n of Variance Accounted For Using 
Full and Restricted Regression Models for Truck Repair (3) Program 





Griteria 


















jSrades 






Jtetention 




r2 


Orop^H 


^* 




— Drop 


F» 


Full Model 


.2il3 






.2*18 






Reduced Hbdel-«- 
Vocabulary 


.236 


.GG7 


.03? 


.199 


.01*9 


.260 


Reduced Model — 

Comprehension 


177 




.351 


.233 


• U ID 


mo 


Reduced Model — 
HFT-1 


.090 


.153 


.813 


.209 


.039 


.207 


Reduced Model — 
HFT-.2 


.21*1 


.002 


.010 


.078 


.'.TO 


.9011 


General Equation 


y = a 


+ b-\ vbc 


+ b2 comp + b3 


HFT-1 + 


bi, HFT-2 



N=2b 

•F g5(3,l6)=3.2i» 
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Proportion Variance Acc^ For Using . _ 
full and Restricted Regression Hedels for Trudk Repair (4) Program 









Criteria^ 










Grades : 




Retention^ 




r2 


Drop 


Ft 


r2 


Drop 


F 


Pull Model 


.923 












Reduced Hpdel-- 
Vocabulary 


.865 


.058 


1.75 








Reduced Nodel-^ 
Comprehension 


.920 


.003 


.090 








Reduced Model — 
HFT-1 


.655 


.268 


8.09* 








Reduced Model ~ 
HFT-2 


.787 


.136 


4.12 






















General Equation 


y = a 


+ bi voc 


•f b2 comp + b3 


^T-1 + 


bij HFT-2 



^ since there were no drops or failures, there waa no varimce to 
be reported. 

Isll 

•F g5(3,7)=4.35 
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Proportion of Variance Accounted For Using 
Full and Restricted Models for Auto Repair (5) Program 





Criteria 




trades — 




Retantion 




r2 

n 




r 






r 


Full Model 


.21*3 






.084 






Reduced Model— 


.200 


.01*3 


.280 


.063 


.021 


.114 


Vocabulary 














Reduced Hedcl*- 


.082 


.161 


1.073 


.071 


.013 


.071 


Comprebension 














n^uceo nooei 


.203 


.040 


.266 


.068 


.016 


.087 


HFT-1 














Reduced Model — 


*2lJ3 


iOOO 


iOOO 


.035 


iOUg 


.267 


HFf-2 














General Equation 


y = a 


+ b\ voc 


+ b2 CO 


mp •■■ b3 


HFT-1 + 


b^ HFT-2 



Ns19 



*^.95^^,15)=3.29 
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_ Propdrtioh of Variance Accounted For Using 

Full and Restricted Regression Hodels for Atato Repair (6) Program 









Criteria 








Grades 


Retention 






!>rop 


F« 




Drop 


F 


Full Hodel 


.078 , 






.^173 






Reduced Model — 
Vocabulary 


.07j 


.005 


.016 


.'»73 


.000 


.OOC 


Reduced Model— 

Comprehension 


.072 


.006 


.032 


.444 


.029 


.276 


Reduced Model 
IffT-l 


.018 


.060 


.327 


.217 


.256 


2.438 


Reduced Model — 
HFT-2 




iOSO 




.163 


.158 


.315 


3.00 



General Equation y = a + voc + b2 comp + b3 HFT-1 + bn HFT-i 
•F^95(3,15)=3.29 
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Proportion of Variance Accounted for Using 
Full and Restricted Regression Models for Auto Repair (7) Program 









Criteria 








trades 






Retention^ ^) 




r2 


Drop 


p« 




Drop 


F* 


Full Model 


.1473 






.313 






Reduced Model— ^ 

Vnca hiiTanv 




.099 






.020 


.122 


Reduced Model — 




.001 






.017 


.319 


Reduced Mod^l 
HFT-I 


.375 


.098 


.882 


.023 


.290 


1,97 


Reduced Model ~ 
HFT-2 


.1461 


.072 


.6148 


.212 


,101 


.687 


General Equation 


y = a 


+ b-j voc 


•I- b2 comp * 


HFT-1 + 


bJ4 HFT-2 



N=18 

•F 55(3, 11)=3. 314 
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Proportion of Variance Accounted For Using 
Full or Restricted Regression Models for Auto Repair (8) Program 





Griteria 


























R^tpnti on 






Drop 


r* — 




nr*i^n 

l/I W — 


JF-*" 


Full Model 


.389 






.128 






Reduced Model-* 
Vocabulary 




.255 


1.808 


.085 


.0H3 


.213 


Reduced Models- 
Comprehension 


.375 


.01H 


.099 


.125 


.003 


.014 


Reduced Model 
HFT-1 




.015 


.106 


.111 


.017 


.0811 


Reduced Model -- 
HFT-2 


.262 


.127 


.893 


.115 


.013 


.061* 


General Equation 


y = a 


+ voc 


+ b2 comp + 


HFT-1 + 


bii HFT-2 



N=17 

•F g5<3,13)=3.'»1 
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